o I
Report 11654
08 March 2000

AER0OJET

Integrated Advanced Microwave Sounding Unit-A
(AMSU-A)

Engineering Test Report

Radiated Emissions and SARR, SARP, DCS
Receivers, Link Frequencies EMI Sensitive Band
Test Results, AMSU-A2, S/N 108

Contract No. NAS 5-32314
CDRL 207

Submitted to:

National Aeronautics and Space Administration
Goddard Space Flight Center
Greenbelt, Maryland 20771

Submitted by:

Aerojet
1100 West Hollyvale Street
Azusa, California 91702

Aerojet




-~
e

C



Report 11654
08 March 2000

Integrated Advanced Microwave Sounding Unit-A
(AMSU-A)

Engineering Test Report

Radiated Emissions and SARR, SARP, DCS
Receivers, Link Frequencies EMI Sensitive Band
Test Results, AMSU-A2, S/N 108

Contract No. NAS 5-32314
CDRL 207

Submitted to:

National Aeronautics and Space Administration
Goddard Space Flight Center
Greenbelt, Maryland 20771

Submitted by:

Aerojet
1100 West Hollyvale Street
Azusa, California 91702






Paragraph
I.

1.1

1.2

1.3

1.4

2.

2.1
22
23
24
2.5
2.6
2.7
28

3.
3.1.

Table 1
Table IT

Figure 1

Report 11654

08 March 2000
TABLE OF CONTENTS
Page
INTRODUCTION......ooirrtrcririnrrssieseseresessssssnssesessnsssesasssessses sasesesssasssessssssesasssses sersssseassarassssrasesersrasencs 1
L3173 - N 1
PUIPOSE. ... ceereeeecrresrerenrresrereesresrresenssrrssssarssneseresessrrsnvans saresamresssseesmsesas aaessasesacenereseesinssbesnrerereraesareranssnsens 1
R 17 o T 1
Summary Of TSt RESUILS .......ccccrvrrrrrrnirsrsrniniermrers s ssmssrtresssssas st s asessssansssssssesssessesasesesesnssssrevamsaseane 1
TEST PROGRAM ......corerniirititnesnseese st srs et ssssssesserasssersseessesessssmsssssesmssssesarssessasmssessenaessesensssessesasss 2
B =13 N T R 2
Test Starting and Completion Dates.......c.ccieviicriiiiniien e s 2
INSHUMENIALION .....coveriiiiierrrrc e e s rers et s s as e s s s re v er e st sesan s saresane v s st aesas e sabaesonassanasesnnesns 2
Test FIEQUENCIES. ....cooiiiiiieieie it e e es s e e s ns sres e sar e eesans e s shsssneanes 2
Operational MOME ...t e e s e s e sne e 4
TSt LOCAUOM. ....ccrueeeererrnertrerevarerererses e sstrers e raerevrerersseras s ranesesme e sesame s e emr st enseseesesenesaesmcsesusenssessnrsnasseasese 4
TESt PTOCEAULE. ...t errcreern et et sen e s e re e s eva s st sa e s e s m e sansanern s ns se e e vavbeesaneseen 4
TSt RESUILS .....covvivevieeirrereere e e v rrrr s e rersss s e s rsnessesrn s ssmrane seeresmrerasssnssnnesesesesssneesrasstassesrrssnerans senssnse 6
SUPPLEMENTARY INFORMATION.........coovrirrcrirerrremmrmersrssesesssssssrssssssessrsssssressessescesestonsssnsseresss 8
Supplementary INfOrMAation ...........coveceirveniirinn ettt e e e 8
TABLES
SARR, SARP, DCS Receiver Channel Guard LIMItS .....ocoerverrerrerirercrmrrinnnreessmress s sseeessnemrresaseresesanenes 3
METSAT Special FTEQUENCIES.......cccvvurerrerarrerinrisirerrseserssrsesesreesreseserasseserassreresaresssarsassesasvassrsssrsssressssss 4
FIGURES
Page
Radiated Narrowband Limits for Electric Field Emissions METOP Only ......ocovoroivvviirvcricnrrennee 7

il






Report 11654
08 March 2000

1. INTRODUCTION

1.1 General

This document contains the procedures and test results of the radiated emissions tests performed on the AMSU-A2
instrument, part number 1331200-2, serial number 108. The test was performed as described in paragraph 3.4.6 of AE-
26151/5E Test Procedure, Electromagnetic Interference (EMI)/Electromagnetic Radiation (EMR) and Electromagnetic
Compatibility (EMC) for Advanced Microwave Sounding Unit-A (AMSU-A), dated 11 February 1999.

1.2 Purpose

The purpose of this report is to describe the tests performed and to present the backup data collected to verify that the
AMSU-A2 instrument meets the specified requirements. The tests performed encompass the discrete frequencies of the
DCS, SARR, and SARP sensitive bands described in paragraph 3.6.1.4.1 of the Interface Specification, IS-3267415. In
addition, the METOP requirements for the Advanced Microwave Sounding Unit-A2, Instrument Interface Control
Document, MO-IC-MMT-A2-0001, paragraph 4.3.1.3.3, were incorporated. The requirement consisted of the radiated
emissions per test method RE02, 14 kHz to 18 GHz, and the discrete frequencies of Table 4.3.1.3-2 in the ICD. This
requirement is presented in Figure 1 of this document.

1.3 Scope
This document describes the test performed by Aerojet, and it is presented in the following manner:

Section 1 Contains general introductory material and a summary of the test results.

Section 2 Contains a detailed description of the test plan, test procedure, and test results.

Section 3 Contains supplementary test information, pertinent test data, and the list of test equipment
used.

1.4 Summary of Test Results

The AMSU-A2 instrument, serial number 108, meets the radiated emissions requirements of the Interface Specification,
15-327415, and the Interface Control Document, MO-IC-MMT-A2-0001, paragraph 4.3.1.3, without exception.
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2. TEST PROGRAM

2.1 Test Article

The AMSU-A system passively monitors radiation from the earth’s surface and atmosphere in the microwave portion of
the spectrum. The instruments incorporate fifteen total-power super heterodyne type radiometers. The system is
composed of two independent instruments. The module designated as AMSU-A2 contains the two lowest-frequency
channels, i.e., Channel 1 has the 23.8 GHz frequency and Channel 2 has the 31.4 GHz frequency. The module
designated as AMSU-A1 contains the thirteen remaining channels with frequencies from 50.3 GHz to 89 GHz.

Periodic on-board calibration is accomplished by using an in-flight blackbody calibration and cold space as energy
reference sources. During each scan, the shrouded reflector observes 30 earth scene cells with one sample period each
and two calibration target cells with two sample periods each. Complete end-to-end in-flight calibration from the
antenna to the AMSU-A instrument output is provided for each channel. This will yield the maximum in-flight
calibration accuracy that gives the radiometric data the required sensitivity and precision.

At each frequency, the half power antenna beamwidth is a constant 3.33°. Thirty contiguous scene resolution cells
spaced 3.33° along the scan line are sampled in a stepped-scan fashion every eight seconds. The scan covers 50° on
each side of the satellite path.

2.2 Test Starting and Completion Dates
The AMSU-A2 instrument, serial number 108, was tested between November 24 and December 2, 1999.

2.3 Instrumentation

All instrumentation were suitable for the purpose intended. Each instrument used was within its certification period.
Instrumentation accuracy was verified by calibration in accordance with MIL-STD-45662 as implemented and
controlled by Aerojet standard operating procedures. The attached Test Data Sheet 2, in Section 3, contains the list of
the equipment with pertinent traceability information.

2.4 Test Frequencies

The test frequencies were selected from paragraph 3.6.1.4.1 of the interface specification, IS-3267415, and are listed in
Tables I and II. The REO2 METOP requirements are presented in Figure 1 and the table within the figure.
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TableI SARR, SARP, DCS Receiver Channel Guard Limits

Frequency (MHz) Radiation Limit E-Field Limit * Notes
(dBm) (dB pV/m)
118.00 - 120.00 -100 18.9 121.5 MHz
12000 - 121.450 125 -6 121.5 MHz
121.450 — 121.485 -145 .26 121.5 MHz
121.485 — 121515 -150 31 121.5 MHz
121515 — 121.550 145 226 121.5 MHz
121550 — 123.000 125 59 121.5 MHz
123.000 — 125.000 -100 19.2 121.5 MHz
236.000 — 240.000 -100 249 243.0 MHz
240.000 — 242.925 125 0 243.0 MHz
242925 - 242975 -145 -20 243.0 MHz
242.975 — 243.025 150 225 2430MHz
243025 — 243.075 145 -20 243.0 MHz
243075 - 246.000 125 0.1 243.0 MHz
246.000 - 250.000 -100 253 243.0 MHz
385.100 — 401.100 -100 294 406.05MHz
401.100 — 405.900 -125 45 406.05 MHz
405900 — 406.000 145 155 406.05 MHz
406.000 — 406.100 150 2205 406.05 MHz
406100 — 406.200 -145 -15.5 406.05 MHz
406.200 — 411.000 125 4.6 406.05 MHz
411.000 — 425.000 -100 29.9 406.05 MHz
396.000 — 401.500 125 4.4 401.65 MHz
401500 — 401.600 -145 -15.6 401.65 MHz
401.600 — 401.700 150 -20.6 401.65 MHz
401.700 — 401.800 145 -15.6 401.65 MHz
401.800 — 406.000 -125 45 401.65 MHz
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E-field limits have been calculated by METOP and are for reference only. The following formula has been applied
for translating Power levels to Field strength levels.

E[dBuV /m] = P{dBm] — Gr[dBi] + 20 log(f[Hz]) — 42.7

where P is the received power, Gr is the gain of the receiving antenna and f is the frequency. Note that Gr has
arbitrarily been set to 0 dB (isotropic) in calculating the above levels. E-field limits would have to be adjusted to
reflect actual antenna characteristics.
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Table I METSAT Special Frequencies

Frequency Receiver/Amp! Sensitivity
59.458 MHz +0.5 kHz ~60 dBm
60.10 MHz +0.5 kHz —60 dBm
141.360 MHz £0.5 kHz —60 dBm
142.9 MHz £0.5 kHz -60 dBm
282.733 MHz £0.5 kHz —60 dBm
285.813 MHz 0.5 kHz 60 dBm
371.921 MHz +0.5 kHz -60 dBm
375.972 MHz £0.5 kHz —60 dBm
624.925 MHz 0.5 kHz —60 dBm
631.730 MHz £0.5 kHz —60 dBm
743.841 MHz £0.5 kHz —60 dBm
751.944 MHz +0.5 kHz ~60 dBm
121.5 MHz £15 kHz * —-150 dBm
(Bandwidth 100 Hz)
243 MHz +25 kHz * -150 dBm
B {Bandwidth 100 Hz)
401.650 MHz 50 kHz * -150 dBm
B (Bandwidth 100 Hz)
406.05 MHz 50 kHz * -150 dBm
(Bandwidth 100 Hz)
2010-2040 MHz -120 dBm

* METOP replaces these frequencies with the frequencies in Table .

2.5 Operational Mode
The AMSU-A2 instrument was tested in the IN-ORBIT (full scan) mode of operation. In this mode, the antenna is
rotating continuously and all the circuits are working. The maximum electric field radiated emissions are produced in
this mode of operation.

2.6 Test Location
This test was conducted in the shielded enclosure located in Building 183 of the Aerojet test facility.

2.7 Test Procedure

This test procedure insures that the AMSU-A2 instrument can demonstrate compliance in meeting the radiated emissions
limits presented in Figure 1, and Tables I and II. The test procedure that was followed during conduction of the test
conforms with the Process Specification, Test Procedure, Electromagnetic Interference (EMI)/Electromagnetic Radiation
(EMR) and Electromagnetic Compatibility (EMC) for Advanced Microwave Sounding Unit-A (AMSU-A), document
number AE-26151/5E paragraph 3.4.6.

The steps that were followed during the conduct of the test are the following:



Step 1.

Step 2.
Step 3.

Step 4.

Step 5.

Step 6.

Step 7.
Step 8.

Step 9.
Step 10.
Step 11.

Step 12.

Step 13.

Step 14.

Step 15.

Step 16.

Step 17.

Step 18.

Step 19.
NOTE:
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Connect the antenna to the proper receiver/amplifier port. Verify that the AMSU-A is operating in the
IN ORBIT mode.
Allow the EMC test equipment to warm up for a minimum of 10 minutes.

Program the spectrum analyzer system (HP 8566B) to automatically scan and plot all narrowband data
from 14 kHz to 1 GHz, switching the appropriate antenna/amplifier throughout the frequency range.

All data shall be below the limits shown in Figure 8 (AE-26151/5E). If any emissions are observed to
exceed the limit line, command the computer to print the measured levels.

If any narrowband signals exceed the limits, perform an ambient test and determine the source of the
emanations. Reduce or eliminate the source, if external to the AMSU-A instrument, and repeat the
test.

Set up horn antenna (RGA-180) one meter from the point of maximum radiation.
Self-calibrate the signal analyzer.

Sweep throughout the frequency range of 1 to 18 GHz, in a minimum of two ranges, recording the
observed narrowband emission levels.

All data shall be below the limits shown on Figure 8 (AE-26151/5E); if not, perform step 5.
Affix all plots, photos, calculations, and related information to TDS 2.

After disconnecting the horn antenna, set the signal analyzer to one of the four frequencies listed in
3.4.6 (AE-26151/5E) with the appropriate frequency span.

Activate the series preamplifier (HP 71210 of the spectrum analyzer (HP 71200)) and reduce the test
equipment bandwidth to 10 kHz or less until the appropriate sensitivity is attained.

Program the signal analyzer for noise averaging to a minimum of eight times. Verify that the
sensitivity noise level is below the required level.

Connect the antenna to the signal analyzer amplifier input.

The measurement should be within the ambient level, and no nammowband frequencies should be
detected at the specified frequency above the sensitivity level specified in 3.4.6 (AE-26151/5E). Plot
the screen presentation.

Repeat steps 11 through 15 while performing a measurement on the remaining frequencies.

Record the information regarding the test on TDS 2 and attach all plots, photos, calculations, and other
related information.

Repeat steps 11 through 15 while performing measurements on the frequencies depicted on Table III
(AE-26151/5E).

Repeat step 17.

Reference to “frequencies listed in 3.4.6 (AE-26151/5E)” means Table II of this document.
Reference to "Figure 8 (AE-26151/5E)” is the same as Figure 1 of this document.
Reference to “Table III” is the same as Table I of this document.



2.8 Test Results
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No radiated emissions were recorded above the specified sensitivity levels. The emissions detected were ambient
emissions produced by the Halon System. Some emissions were introduced into the shielded enclosure via the
interconnect cables. In this case, the cables were moved to an area of minimum emissions, i.e., until the detected
emissions were below the specified level.

The recorded data is presented in this order:

Plots 1 through 14

Plots 15 through 21

Plots 22 through 28

Plots 29 through 33

Plots 34 and 35

Plots 36 through 51

Plots 52 through 57

Plots 58 through 68

Cover the frequency range from 118.00 MHz to 125.00 MHz. The odd numbered
plots represent the antenna in the horizontal position. The even numbered plots
represent the antenna in the vertical position. The emission that approximated the
limit was a signal at 121.496 MHz, 0.72 dBm below limit with the antenna in the
vertical position. See plot 8.

Cover the frequency range from 236.00 MHz to 250 MHz. The test was conducted
with a circularly polarized antenna, for this and all subsequent measurements above
200 MHz. The emission that approximated the limit, in this frequency range, was a
signal at 243.041 MHz, 0.11 dB below the limit. See plot 19.

Cover the frequency range from 385.10 MHz to 425.00 MHz. The emission that
neared the limit was detected at 406.079 MHz, 0.26 dB below the limit. See plot 25.

Cover the frequency range from 396.00 MHz to 406.00 MHz. The detected emission
that approximated the limit was a signal at 401.590 MHz, 0.26 dB below the limit.
See plot 30.

Represent the telemetry frequency of 2.010 to 2.040 GHz. All detected emissions in
this frequency are a minimum of 7 dB below the limit. This test was performed in the
horizontal and vertical polarization of the double-ridged guide antenna. See plot 34.

Contain the twelve special frequencies from 59.458 MHz to 751.944 MHz listed in
Table II. The frequencies between 59.458 to 142.9 MHz were tested with the antenna
in two polarities. All recorded emissions were detected over 33 dB below the limit.

These plots present the test method REQ2, electric field emissions, throughout the
frequency range of 14 kHz to 18 GHz. The frequency ranges of 30 MHz to 200 MHz
and 1 to 18 GHz were performed with the antenna in two polarities. The emission
that nears the specification, i.e., 18 dB below the limit, was detected at 1.25 MHz.
See plot 52.

Cover the METOP special frequencies listed in Figure 1. The frequency range
between 400 and 500 MHz was measured with a circularly polarized antenna. The
levels were 18 dB below the limit. The other five frequencies between 1217 and
5852 MHz were tested with the double-ridged guide antenna in two polarities. The
recorded emission that approximates the limit was recorded at 2.052 GHz where the
level is 3.6 dB below the limit. See plot 64.

A~ 4
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3. SUPPLEMENTARY INFORMATION

3.1. Supplementary Information
This section contains the Test Data Sheet, Plots, and the equipment list.
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AE-26151/5E
11 Feb 99

TEST DATA SHEET 2 (Sheet 1 of 3)

3.4.6: RE02 Test

VA
Test Setup Verified: ﬁ ‘ éé'// ‘ _
Signature
3.4.6.3.1 Step 1: Test Equipment Log
tem Manufacturer Mode!l/ Aerojet Calibration | Calibration
Part No. Inventory No. Date Due Date
&}M//éa-/ze/ AP Fovod o4 SEA4 7 /10=-19-97 | S-t7-00
Zlotter s 72704 S77%s care car
Soectums Arsaloyzer 7 L5525 sgpet | 41-20-99 c-20_s0
Flo Her P 74754 47417 cne carre
Biconecen! AnTemna EMCO £//08 ST/ | == FT | sH-l-20
Brconicnt A Frrr ey F2/0 & 2808 204 2 -24-97 2 -24-00
. EFectre
Dred/e 64.;./ Gecide A7 2dehics Red 188 | £ 50885 T | 10-07-97 | 41— -20
. o
Loy Siiral <t ;’75,,-“. LCAZS | L5858 | 2-z5-99 z2-25-00
Actrse Bl Arrfowria Exsco PPy sH53C3 /-7-99| /-7 e
Comspecter e 237 4er34 15 cnwre | can
%%A,},/g/‘ HP 2¢7/4 e7202 =AsZ 2.
Micrnoacoe Awpl, Fer 7 84998 |czoozas | £-9-99| 7-/i-00
Amplifer yr ;?4]; C200230 | G-15-99| /iS50







AE-26151/5E

. 11 Feb 99
N TEST DATA SHEET 2 (Sheet 2 of 3)
. - 34.6: RE02 Test (Cont)
N yie)
Test Setup Verified: Z: ,2 /: &‘
‘ Signature
3.4.6.3.2: Emission Measurements
Step Antenna/Frequency Band Required Emissions within limits? Comments/
Observations
Yes No 2
4 All except Hom Narrow | See Figure 6 v
14 kHz to 1 GHz s2 g=
-%_ All excapt Horn d See Jr;l‘g“mc:f_
H"L 57| takHztoteHr “2/lr2
Y .
12 Horn, RGA-180 Narrow | See Figure 6
< 1t0Z GHz w4 22 d S L 55
‘ 15 Biconical, EMCO 3104 Narrow No narrow-
121.5 MHz with Ampl band freq. Ve 74
> -150 dBm
16 | Log Conical, EMCO 3101 | Narrow No narrow-
243 MHz, 401.65 MHz, & band freq. Ve /8,25, &z
406.05 MHz with Ampl > -150 dBm
19 Horn, RGA-180 Narrow No narrow-
. 2010 to 2040 MHz with band freq. v st & 74
i Ampl >-120 dBm
St 21 Biconical/LLog Conical Narrow No narrow-
59.458 to 751.944 MHz band freq. - 36 Fne 57
> -60 dBm
0 i 21 00 to 500 MHz Narrow -107.1dBm r~ ey ]
iy ¢ "21 relpf0 Z 10 18 GHW_" Narrow Figure 3 v 55 £57
21 1217t0 1287 MHz | Narrow | -111.8 dBm - [
21 1565 to 1614 MHz Narrow | -111.2 dBm v érfez
21 2051.9 to 2055 MHz Narrow | -126.7 dBm v £3f¢cq
21 5254.7 to 5255.3 MHz Narrow | -122.8 dBm v éS£ec
21 5450 to 5825 MHz Narrow -80.7 dBm v P #es

NOTE: Attach all backup data generated during the test (photos, printouts, piots, test logs, additional comments

‘or observations, etc.) to this data sheet.

B-7
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TEST DATA SHEET 2 (Sheet 3 of 3)
3.4.6: RE02 Test (Cont)
2. ] O

Test Setup Verified: ’/ (4 M

Signature
3.4.6.3.2: Emission Measurements
Step Antenna*/Frequency Band Radiation Emissions within limits? Comments/
Range (MHz) Limit (dBm) Observations
1 Yes No Plet
22 118.000 - 120.000 Narrow |-100/Table IV e /1 ¥z
22 120.000 -121.450 Narrow |-125/Table IV % 244
22 121.450 - 121.485 Narrow {-145/Table IV 4 s
22 121.515- 121.550 Narrow |-145/Table IV Id 940
22 121.550 - 123.000 Narrow |-125/ Table IV 'd /1E12
22 1 éSOOO - 125.000 Narrow |-100/Table IV v 13442
23 236.000 - 240.000 Narrc;\;v -1’00>/ Table IV 14 /5
23 240.000 - 242.925 Narrow |-125/Table IV ' /6
23 242.925 - 242.975 Narrow |-145/Table IV v 17
23 243.025 - 243.075 Narrow |-145/Table IV ' d /9
23 243.075 - 246.000 Narrow |-125/Table IV v 20
23 246.000 - 250.000 Narrow |-100/Table IV i 2/
23 385.100 - 401.100 Narrow |-100/Table IV 4 22
23 401.100 - 405.900 Narrow |-125/Table IV ' 23
23 405.900 - 406.000 Narrow |-145 / Table IV s 24
23 |  406.100-406.200 | Narrow |-145/Table IV v 24
23 406.200 - 411.00 Narrow |-125/Table IV /7 27
23 411.000 - 425.000 Narrow |-100/ Table IV I ze
23 | 396.000-401500 | Narow |-125/Tablelv| 7/ 2g
23 |  401.500-401.600 | Narrow |-145/Table IV 4 20
23 401.700 - 401.800 Narrow |-145/Table IV 4 32
23 401.800 - 406.000 Narrow |-125/Table IV v 33

*

All frequency ranges are to be performed with antenna in both vertical and horizontal

polarization.
Serial No. _/9 8 Qu yCo A 1 4, 02 DEC 9
Shop Order 7 86283 OperS80-22 Customer ive: ‘ /%/ /77
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AEROJET ELECTRONIC SYSTEMS

o Ao 29

TEST SETUP TABLE PG 1 OF 6  /so/200°2
LA R 25 £ 2 & & R B F B % 2 F R BN F X F R BT EERES BB 3 R 0 B B B _E 2 B & 8§ &0 .S'” /é‘
LIBRARY TEST FILE: SETUP NOT STORED , SO pacoAS
DISPLAY TITLE t: AMSU-A2 / METOP | @p FD-0-00
COMTROL PARAMETERS A& 2657/ EF
Test Type PEAK ,
Freq Uncert (%) 1
Min Sweep Time/Oct (sec) 3
NUMBER PAGES NOTES 0 .
NUMBER RANGES 4 @
START FREQUENCY (MHz) 014
RNG STOP FREQ(MHz) TRANSDUCER
1 ,2 EMCO 3301 - ACTIVE MONOPOLE
2 30.0 EMCO 3301 - ACTIVE MONOPOLE
3 200.0 EMCO 2110 - BICONICAL (1 meter)
4 1000.0 E-M LCA-25 - LOG SPIRAL @ 1m
DISPLAY INFORMATION @ PG 2 OF 6

AMPLITUDE INFC
Units Label dBuV / m
Disp Ref Level 100

TEST LIMITS
Number Limits 1
Limit 1 NARROWBAND



RANGE 1: .014 T0 5

AMPLIFIER
Name
Gain (dB)

INPUT PORT

MSMT STATES
QP Bandwidth (H2»
SA Res Bandw (Hz)
Video Bandw. (Hz)
Ref. Level (dBuV)
Int. Atten. (dB)
Ext. Atten. (dB)

NG. OF SETUPS

NO. SWEEPS/SETUP

FIRST SETUP
Msg,Sub,Continue
Msg:

AEROJET ELECTRONIC SYSTEMS

II

- 22 B R 2§ & & B -3 B B R & -8 B _N-_§_B_R_R 3§ B &

Hz PG 3 OF b

L & AR R-_E-R 2R B _F B R B R-B_E B B R 8 BB Kk X B & 3 3

Forlov 29

/B 200 -7 _

SA) /o8 7

HP8447A-H64
28

LEFT

BYPASS

300
3000
100

10

0

1

1

SO 78083
0,9 Jé“&’éﬂ
dE 26/57 /)5

MESSAGE

CONNECT EMCO 3301 & HP8447F - 28dB INPUT

RANGE 2 2 TO 30.0 MHz PG 4 DF 6
AMPLIFIER
Name HP8447F-H64
Gain (dB) - 28
INPUT PORT LEFT o
MSMT STATES N7
QP Bandwidth (Hz) BYPASS
SA Res Bandw (Hz) 3E3
Video Bandu. (Hz) 30000
Ref. Level (dBu\) 100
Int. Atten. (dB) 10
Ext. Atten. (dB) 0
NO. OF SETUPS 1
NO. SWEEPS/SETUP 1
FIRST SETUP
Msg,Sub,Continue CONTINUE



AEROJET ELECTRONIC SYSTEMS

RANGE 3: 30.0 T0 200 0 MHz P 5 OF 6
AMPLIFIER

Name HPS44TF - HE4

Gain (dB) . | 25
INPUT PORT RIGHT

MSMT STATES
@P Bandwidth (Hz) BYPASS

SA Res Bandw (Hz) 30E3
Video Bandw. (Hz) 300E3
Ref. Level (dBuV) 100
Int. Atten. (dB) 10
Ext. Atten. (dB) 0
NO. 0OF SETUPS 1
NO. SWEEPS/SETUP 1

FIRST SETUP
Msg,Sub,Continue MESSAGE
Msg: CONNECT BICON ANT & HP8447F 25 dB INPUT

RANGE 4: 200.0 TO 1000.0 MH:z PG 6 DF 6
AMPLIFIER

Name HFS447F - HG4

Gain (dB) 25
INPUT PORT RIGHT

MSMT STATES
QP Bandwidth (Hz) BYPASS

SA Res Bandw (Hz) 30E3
Video Bandw. (Hz) 300000
Ref. Level (dBuV) 80
Int. Atten. (dB) 10
Ext. Atten. (dB) 0
NO. OF SETUPS 1
NO. SWEEPS/SETUP i

FIRST SETUP
Msg,Sub,Continue MESSAGE
Msg: CONNECT LOG SPIRAL & HP8447D TO RIGHT IN

Jﬂ’/ﬂ‘ﬂ;rf
/85 / 20D~ 2
SA L08

SO JBio 83
Op So0-0-00
LE 28/57/5.







AEROJET ELECTRONIC SYSTEMS

TETZS=S=ES=nms=x ========================.======—====—= !o A/oo "
TRANSDUCER TABLE | . s88/z200-2

- : | . : | w
TRANSDUCER TITLE EMCO 3301 - ACTIVE MONOPOLE SO 784 0_:‘;
SIGN OF TRANSDUCER PLUS ©p So-
NUMBER OF POINTS 21 P IPPYP V.

POINT  FREQUENCY(MHz) TRANSDUCER FACTOR W
014
.020
.040
.060
.100
150
.200
400
.600
.850
.000
.600
.000
.000
.000
.000
.000
000
.000
.000
.000

e ~
7~ e(y;/

el . e b el h ek el —d ke o d b ek b
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PNIN) ~ et 2t e e = (OO NN WN) —
NN OWVOCOOOO— == —=aNNNNW

—OWONNUIDWN—O
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AEROJET ELECTRONIC SYSTEMS

RS R R 2 2 2 E 1 2 2 2 2 X 2 2 2 2 F R 2 2 2 2 & & B0 & 2 R & & & R & & 2 F & 3 & &

/33/ 200 -2
TRANSDUCER TITLE EMCOD 3110 - BICONICAL (1 meter) A 1o 8
SIGN OF TRANSDUCER PLUS SO #0883
NUMBER OF POINTS 28

0/9 Bo-0-80
POINT FREQUENCY (MHz) TRANSDUCER FACTOR . AE 2/ 57 L

)
(o)
N
N

1 :

2 40 11.4

3 50 10.6

4 50 11.0

5 70 10.9

6 80 10.2

7 90 10.2

g 100 10.7

9 110 11.8

10 120 13.3

11 130 13.6

12 140 13.4

13 150 13.2

14 160 13.3

15 170 15.0

16 180 16.2 |
17 150 15.6 L
18 200 15.9

19 y 210 15.9 &
20 ' 220 16.5 :
21 230 18.3

22 240 19.8

23 250 19.9

24 260 19.1

25 270 19.3

26 280 20.8

27 290 23.0

28 300 24.7



AEROJET ELECTRONIC SYSTEMS

TRANSDUCER TABLE so Moo 77
, SN /08
STON OF ThRanspUcEr T CAT2S L0 SPIRAL € dm S0 746083
NUMBER OF POINTS 33 Cp Sp-0-00
AL 26/Z5 /5 e
POINT FREQUENCY(MHz)  TRANSDUCER FACTOR

1 200 23.3

2 225, 23.0

3 250 21.7

4 275 194

5 300 17.8

5 325 17°5

7 350 17.0

8 375 17.5

3 400 17.3

10 425 18.2

11 450 18.6

12 475 19°1

i3 500 13.8

14 525, 201

15 550 0.3

16 575 20.8

17 600 21.2

18 625 21.5

19 650 21.9

20 675 2.3

21 700 22.7

22 725 22.8

23 750 23.3

24 775 22.7

25 800 24.3

26 825 243

27 850 25.5

28 875 5.7

29 900 26.2

30 925, 264

31 350 26.6

32 375 266

33 1000 26.8



AEROJET ELECTRONIC SYSTEMS

LIMIT TABLE o
LIMIT TITLE " NARROWBAND
NUMBER OF PODINTS 2
POINT FREQUENCY (MHz) AMPLITUDE
1 1,010 50
2 1000.000 50

39/1/90_97

/’33/200~Z
<A 7O2

.rs"ar 285688%F
DOp &0-0-02
A 28157 S

n
I i

¢



AERUJET ELECTRONIC SYSTEMS

S’ .
L 22 2 <
o - TEST SETUP TABLE~— - : PG 1 OF 5 132/280 -2
LIBRARY TEST FILE: SETUP NOT STORED w08
DISPLAY TITLE 1 RE02 AMSU-A2/METOP TG 7#e0ds
CONTROL PARAMETERS ) Cp J0-0-00
Test Type , PERK AE 25/.9"//55
Freq Uncert (%) 5
Min Sweep Time/Oct (sec? 3 /
NUMBER PAGES NOTES _ 0
NUMBER RANGES ‘ 3 ‘
START FREQUENCY (MHz)» 1000 -
&
RNG STOP FREQ(MHz) TRANSDUCER
1 2500 RGA 180 HORN ANTENNA
2 5700 RGA 180 HORN ANTENNA
3 10000 RGA 180 HORN ANTENNA
DISPLAY INFORMATION i PG 2 OF S
_\’/A ———————————————————
AMPLITUDE INFO
Units Label dBuV / m
Disp Ref Level 110
TEST LIMITS )
Number Limits 1
Limit 1 METOP



AEROJET ELECTRONIC SYSTEMS

RANGE 1: 1000 TD 2500 MHz ' PG 3 0F 5 29 Aé")ff
AEEE;}EE""""" sEmTEEEEEEETTT TESTERREETIEEETTY Lzsjzoo -2 NI
Name HP8449B SAS 08
Gain (dB) ; 30 ) o o T
INPUT PORT " RIGHT B SO 2880858
MSMT STATES _
QP Bandwidth (Hz)  RYPASS Lp go0-0-v0
SA Res Bandw (Hz) 10E3 A DelSl/SE
Video Bandw. (Hz) 100000
Ref. Level (dBuV) 80
Int. Atten. (dB) 10

Ext. Atten. (dB)
NO. OF SETUPS

NO. SHWEEPS/SETUP
FIRST SETUP

Msg,Sub,Continue MESSAGE
Msg: CDNNECT DBL RIDGE ANT TO AMPL INPUT

——

"'=========-—===-—====‘====——_—=============-====——=====

RANGE 2 2500 T0 5700 MHz PG 4 OF 5.
QHPLIFIER
Name HP8449B
Gain (dB)> 30
INPUT PORT RIGHT
MSMT STATES ' 7
QP Bandwidth (Hz) BYPASS
SA Res Bandw (Hz) 100E3
Video Bandw. (Hz) 1.E+6
Ref. Level (dBuW 80

Int. Atten. (dB)

Ext. Atten. (dB)
NO. OF SETUPS
NO. SWEEPS/SETUP
FIRST SETUP

Msg,Sub,Continue CONTINUE

e
—_——oo



AERDJET ELECTRONIC SYSTEMS

RANGE 3: 5700 TO 10000 Mz PG 5 OF 5 29 AloI77
AMPLIFIER ~
Name HP 84488 | SW 408
Gain (dB) 30 B :
L o
MS ' -0-00
o Rty B sy
S es Bandw z e 26/57/5&L
Video Bandw. (Hz) 3.E+6 -
Ref. Level (dBuV) 80

Int. Atten. (dB)
Ext. Atten. (dB)
NO. OF SETUPS
NO. SWEEPS/SETUP
FIRST SETUP .
Msg,Sub,Continue CONTINUE

—
—_—0 O







AEROJET ELECTRONIC SYSTEMS

LIBRARY TEST FILE: QETUP NDT STDRED ) A/ Y 4
'DISPLAY TITLE 1: “AMSU-A  METOP  SpyLloss
CONTROL PARAMETERS
[T_est Lype . F’EQK o/’ SO0 DO
req Uncert (% .S L= Y/
Min Sweep Time/0Oct (sec) 3 526/3?,492?
NUMBER PAGES NOTES 0
NUMBER RANGES 4
START FREQUENCY (MHz)» 10000
RNG STOP FREQ(MHz) TRANSDUCER 35
1 12000 RGA 180 HORN ANTENNA
2 14000 RGA 180 HORN ANTENNA
3 16000 RGA 180 HORN ANTENNA
4 18000 RGA 180 HORN ANTENNA
DISPLQY_EKIFURMB?_IEJE ________ PG 2 OF 6
AMPLITUDE INFQ
Units Label dBuV / m
Disp Ref Level 110

TEST LIMITS
Number Limits 1
Limit 1 METOP



AEROJET ELECTRONIC SYSTEMS

omss2p Aoty

RANGE 1: 10000 TO 12000 MHz PG 3 OF 6 o
Name o . , s /28
Gain (dB) -0 , . ,

MOHT | STATES RIGHT Tersess
QP Bandwidth (Hz)  BYPASS Op Sv-0700
SA Res Bandu (Hz) 30E3 dE 26,57/ 5
Videeo Bandw. (Hz) 300000
Ref. Level (dBuV) 80
Int. Atten. (dB) 0
Ext. Atten. (dB) 0

NO. OF SETUPS 1 . o

NO. SHWEEPS/SETUP 1 : NGY,

FIRST SETUP
Msg,Sub,Continue MESSAGE
Msg: CONNECT HORN ANTENNA TO INPUT

RANGE 2: 12000 T0 14000 MHz PG 4 OF 6

AMPLIFIER
Name
Gain (dB) ) 0

INPUT PORT RIGHT

MSMT STATES : 7
QP Bandwidth (Hz) BYPASS
SA Res Banduw (Hz) 30E3
Video Bandw. (Hz) 300000
Ref. Level (dBuV) 80

Int. Atten. (dB)
Ext. Atten. (dB)
NO. OF SETUPS

NO. SHEEPS/SETUP
FIRST SETUP
Msg,Sub,Continue CONTINUE

—t Y )



a1

AEROJET ELECTRONIC SYSTEMS

==================—8=-==-===—=======?=======;===== Z?A/ﬂp,f
PG S OF 6
RANGE 3:.14000 T8 18000 MHz o eeeeati 2 X0 J23/200- 2
2a.me (dB) ‘ 0 ..
ain B e . , .
INPUT PORT RIGHT S0 786083

MSMT STATES Bp 52-0-00
QP Bandwidth (Hz)  BYPASS

SA Res Bandw (Hz) 10E3 AE 26/57/5,
Video Bandw. (Hzd> 100000

Ref. Level (dBuV) 80 )
Int. Atten. (dB) 0
Ext. Atten. (dB) 0

NO. OF SETUPS 1 ;

NO. SHEEPS/SETUP 1 : S

FIRST SETUP
Msg,Sub,Continue CONTINUE

RHNGE 4: 16000 TO 18000 MHz PG 6 DF 6
AMPLIFIER
Name
- Gain (dB) 0
INPUT PORT RIGHT

MSMT STATES
QP Bandwidth (Hz) BYPASS

SA Res Bandw (Hz) 10E3
Video Bandw. (Hz) 100000
Ref. Level (dBuV) 80

Int. Atten. (dB)
Ext. Atten. (dB)
NO. OF SETUPS
NO. SHEEPS/SETUP
FIRST SETUP

Msg,Sub,Continue CONTINUE

e Yen X e






AEROJET ELECTRONIC SYSTEMS

m=============s==========s===ss=====s==s===Szs==== 29 AoV Py
TRANSDUCER TABLE
| EESEST TS SECSCSSSEESSCCSSCSSCSCSEECSSSSoSSSSESSEERE=SsS==S (55/240 '2
, SN OF
TRANSDUCER TITLE RGA 180 HORN ANTENNA Yy
SIGN OF TRANSDUCER PLUS So 78
NUMBER OF POINTS 35 Cp 5D-0 -0
POINT FREQUENCY(MHZ) TRANSDUCER FACTUR - 24/75‘

1 1000 24.6 -~

2 1500 24.9

3 2000 27.5 ]

4 2500 29.2 o0 %

5 3000 30.9 %

6 3500 33.1

7 4000 2.9

8 4500 32.4

9 5000 33.8

10 5500 35.1

11 6000 35.9

12 6500 35.7

13 7000 36.3

14 7500 37.3

15 8000 36.6

16 8500 37.9

17 9000 38.8

18 9500 38.6

19 10000 38.2

20 10500 38.4

21 11000 38.9

22 11500 39.2

23 12000 39.4

24 12500 39.3

25 13000 40.5

26 13500 42.3

27 14000 41.5

28 14500 41,3

29 15000 39.8

30 15500 38,1

31 16000 38.4

32 16500 40,4

33 17000 41,9

34 17500 42.5

35 18000 45 .4
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